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A £.! :j Li;.jI variable used tc- gitnerate ell ip see. 


A 


Aii$bcfl (Stil>r) 
Angles New 
LPSERS 4-21 


{Angbtn Fl F2 F:JJ p^ are painty . 



Returns £ 


Arrayp(Expr) 
Region Subts 


D 

Bind (Ercpr) 
Gen Stuff 


Bdndq (Fejcp-r} 
Gen Stuff 


bndy 


Endry ^Faxpr) 
Region Subrs 


{Arrays Ngune Arg L) Where L a * >. . H^ 1 

Approximately (Array (JivaL Marne) Arg) 

a n. : , , , n ) - Prints nn error message if 
l * 

thfcra is Insufficient rcom, 

A global variable osed. to generate ellipses , 

{HjLrttI L. where is a Use of atoms and 

hy is a list of S-ex^re»slpps* Bind binds tbe 
values of the S-exj> cessions (they coo »ay be 
atoms) to the atoms< 

Cltlodq {A, A.. .. . * A ) (S, S, - . .. S 

I 4- n i i n 

Same as; (Bind (Quote (A^ A^ _ *. - A )) 

Quote (E^ Sj, * . , 5^ )))■ 

A semi-global variable assumed By iterate 
to r:ame an expression Co be repeatedly tvalu-afed, 

(Endry A) Approximately equivalent EO" (Setq A 
(Cone Hen f€dx (Region Pt Fred Lowpt Up-ptH))- 
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Boundary 


Esc cry CExpr) 
Bstcrv 4-21 
LJF5ER5 4-21 


A connected *ec of points of a r epical all of 
which neighbor points outside ilie region, 

CFoinct, diagonally across from Each other in 
d senate arc Hot Connected bet they arc neighbors}, 

(iSstctV L) whcte I. ■ {Ind l j )s end ■ 

(F. F- , - , P ); Ind £ (0 I 2 1 for 
LI n 

straight llirte^ concavc, convex; F. are 

points. If Ind " 0 fistetv Is the identity 

function, Otherwise, If the points can he 
approximated by a circular or elliptical arc p 
ttstcrv yields! {JWD 'ELLIPSE 11 P n n L n^ a F p) 
whore; 

IND i s utit ha ngc d; 

1 ELLIPSE 1 is the typit of curve* as opposed to 

hyperbolic; P^ is a point representing the center 

of th^ tllipst; is fi LISP number for the length 

of the principal aaai-axla; 

ix^ is for the secondary semi-axis; 

a t§ an ati#l* -i/2<a£ir/2 measuring the tilt o- 

a p r ■ ■" 

the principal axig fro* the horizontal, about 
the center of the ellipse; 

Pj, B specify the segment of the curve in tho 
following planner: "beginning at point and 

using center point, take Ei radians shout 

in the clockwise direction if IMU 3 I„ 
otherwise in the counterclockwise direction, 
rats is the relevant segment. 

For second-degree curve* which are not ellipses ? 
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Calif (Fcs^t) 
Region Subts 


Cirtul^r list 


Cleiirtab (fitpr) 

Regies Subcs 

ComplomOflC (tvXpr) 
Region Subts 


Cos (Expr) 
Gen Stuff 

Curve (Expr) 

bt Etal 


nn (Fexpr) 
BT Etal 
Cotiv 4 

Dan 


Bstcrv returns the general equation coefficJ£hta 

and the first and last ijojnls on the ort- B-g, 

Cl NO Nsint A K D E F P.,) wbett flame Is hyper 

1 * 2 

&r Rat ah and the pest fit curve I** Ax + 3 kv 4 

2 

Gy 4 Dx 4 Ey = J . Bstcrv requires floating 
point input points ^ 

(Calif F pi Arg 1 Ar ^ 2 . . _ Ar^) 

(F (Evai ArgJCEval Arju) - - . (Bval ftrg )) + 

ll L da Tl 

t - (^ - CL 2 ■ (■ ■ - * CL fl . L) - - ,»> is 

a circular list* (Cdr (Cdr (_ . >(Cdr L). . + ))) 
results in L, if there are u CJr's*. 


(Cleartab) sets all Hash tab, entries to Hll , 

(Complement L.,) yields which is tj with 
all occurrences of elements from removed + 

(Cos H.)- Returns cosine of K radians- 


{Curve L) where L is a list of Bstcrv outputs 
representing a Boundary, to a region. Curve 
returns a name*— e r ^. "funny looking thing" 1 —* 
describing the shape of the region so bounded* 

COD M 5)* (BT (Quota K) (Quote £)}„ 


A g.lobo.1 Y*xtable used to determine the density 
of points to be read from the vidlsector If Ben 
is n b every n™ point is read, 



jlT 


Den (Fe xp r ) 

Ite^lon Sub ib 

Dlsgen (Fexpr) 
Region Subrs 


Lisp (Fexpr) 

Region Suhrs 


Display (Fa«pr) 
Region $vbr# 


Dlist {Expr} 

it^glocl Subfs 


(Den X) . Eets Don to- X. 


fDisgen A L) whore L ■ {d, . . . L^} 

and L. are lists of points. Using. D lis t. 
constructs an array on A to plot the points 
in the L. Assuming the scope is in parameter 
[aodOj, initializer it tc point mode fo-r Pile t 1 s 


instructions. Terminates display instructions 
by resetting scope to parameter mode and stopping 
display. The element d is ft -densi ty number. 



inner ta ^rrav A at the head 


(■with a single cons) causing A to be 
by display mechanisms. 


of Disljst 
interpreted 


ji 


(Display F A,rg. &Tg 
Approximately e The sequence 

i) (F {Quote Ftlist) Are 

n ^ 

il) {Dlsgen Arg. Ftlist) 
ill) (Dlsp Arg L ) 


A'eJ 




(Dlist L U) where L is a list of pojnts and 
H a number. Assuming an array Object and an 
index I generates instructions to the scope to 
display, in point mode h the points in L. Dlist 
first multiplies each coordinate of each point 
by “H {uEsumihfi that thL* po iftt^ had ot one point 
been scale d). _i Is left pointing to that 
element oftiie array following the last one 
entered by Dlist- 
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s 



I 

DT (£xpr) 
DT Etal 
Conv 9 


ELLIPSE (F«cpr) 
Gen Stuff 


Erase (Fexpr) 
Kegion Subrs 


FirtC 


(DT M 5) i^h^re M. is ^ nude-i and S is a scene, 

it: returns a series of L^, where 

L * {(Eval K) i IS (R. . . , R »les Value 

1 i l lJ l 


is e List of regions net used in found 


figures + Each T#^ represents an instance of 
a figure the .soene which matches the 
In L 

Lise figure. 


el* 


the R 1 § are the regions MvjLeh compose 


L, might he "cube t is A C D + 


(Ellipse n_ n. v Xg p f)> Sets up global 

variables to generate pointy of an ellipse* The 

ellipse has axes parallel to the coordinate OXM^ 
That parallel to the )t - axis hns length 2pi^; 
the other has length 2K oJ The ellipse passes 
through the points £E■" h VS) p (XS - VS - -^) p 

(XS - tij , VS) and (X - VS + ~ ) at its 

axis MCromieies« The gLobil variable paraa 
de carmines vhich point on the ellipse is 

generated^ The last input element has as value 
a function (which is bound, co the global variiiblo 
f A n cQ and is used to increment Tjarnm . The 
first four variables are hound to tbe atoti^ A 3 
Kshif t and Yaji if t respectively. See Genpoirit , 

(Erase A, A« « . , A K Removes- all narked arrays 
1 Z n 

from Dialist and thus from the scope, 

■ i 

A global variable vsod- in Cutv^ gone rat Ion- See 
ellipse ! line h fffcnpoiflE ♦ 
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Gen no Inc (lixpe) 
Geu S tu fi 


Ba^hpt (Expr) 
Region Subrs 


(Array) 
Jttftion Stibrs 


Hifit (E?;pr) 

Region Subrs 


(Genpoint ) Evaluates the CcpTfSSlom bound to K 
and Y and deliver the ODES' ED result as the 
current point oli a degired curve. It Ifi 
aEsuzed that X a V have had expressions bound 
to them intended to generate points. See 
ellipse , line . Also, it is assumed i) that 
parum is used in the point generating expressions 
to dot or mine which point to produce, an 4 ti) 
that & function has been bound to fine which 
intretnmtft the parameter as one wishes * Goner-lte, 
then, Eiftet generating the current point F Applies 
f to patfrm in preparation for the rcTtl pointy 

(Hashpt P) ^herc P ■ (X * Y)j, inserts the number 
Y into t-he ii»L pointed to by the element which 
corresponds to X in the array Hashtab . 

Names a one diciensiona 1 a rray (or array name} 
used CO store point s of a two dimensional grid. 

The one d leans ion corresponds to the first: (left* 
Cat) Sid*? of a pojnc L The array is ss long as 
n^oossaty to occoaodate all possible horizontal 
valnos between selected limits (see lovpt and 
upn^) - Each entry in the ar_ray points to a list 
of second coordinate values, 

(Hist ?! F^ W ^"hore F^ and F^ &re points ?■ 

L dnd F n art a function of * 
single point , a.g EJ (P F) it intanglty, 

Uging P_ and a a Lo^pt P nd Gpp t r His 1= ^ j a tcJ 

L a list of ordered pEtirs* The first 

element of each is a VEilue of F i the second is 

L. 

the number of times that value occurred. 
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I 


Iterate (F**pr) 
Gun Stuff 


Longthe [Expr) 
Kegion Subts 


Line (Fexpr) 
Gen Stuff 


Lineprint 

Region Subrs 


Loupt 


howpc (Fexpr) 
R^ion Subr 

Heiuhaah {Expt} 
Region Etibrs 


A global name often used as an atray inde^. 

tlttvate ta 1 S ) Ca S ) . . .)(s £ )) 

where one of the a ( 'a i a body^ another 

ia terminate, Iterate first binds the values 

of the to the a^. Then it evaluates body 

until the evaluation of terminate T_ jt 

,. ■ ■ ■ ■ «■ ” ■ 

whlth point it returns result , ^Result is till 
uniUs s sot othervls e ), 

(Lengths L) whtrt L Is a circula r lia^t t returns 
the tungt-h of Lr 

(Line n^ n_ p e f) Line sets up global variables 

vfeb which genera generates □ line. The 

variables (n^ F n^) 3F£ a pbint through which the 

line passes wh en pJtam is zero- The variable 

p is bound to param ;, s is the slope of the line* 

f la bound to fine , 

(LineprintJ prints cm line printer 
i> {Lowftt Uppt burp on one line 

ii) The array determined by Lowpt Uont Ben in lines* 

A global variable j>oint whose coordinates are 
uStd as lower bounds, Loivg^t and t^ppfc define a 
rttE attgle in the vid 1 s eizjicujj^ range, bowp t 

defines the Jflw&r left Corner and uppt the 
upper right- 

(Loypt X t) t- LowpE set to (X - Y). 

fMemhash F) where P • (X l Y) yi-cldss 

i) T if the point Is in. hash tab ; 

ii) Nil if not. 
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tfedal 


HEP {Expi} 

Region 3ul i vg 


A model is £i,o atom which on its property 
list, under "region^" a ll^c of lists- Eath 
one of th-ege is of the ffefmr 
on at Lift foll-ovctd by a list of properties and 
pointers- ?"or to define a pyramid 

with two of i££ .si-Jes visible; 

(De f p rop Fy r azdd ( 

(A CNeighboT B) (Bliape Triangle)) 

(E (Neighbor A) (Shape Tr tangle))) Regions) 

(HEP F) 

{Hot (Eerop {Space {Car F) (Cdr P)))) 


Ob j. fed t 


P#iran 


PUHJ12 {Expr) 
Kegifen Subrs 


Poim; 


A global name often used as a-n array name's 
o aate. 

A global variable used in curve generation™ 

See e\ lips^ p line , egnp-pint , 

(Facati2 Mode bight Fen Stop Senile Intensity} 
generatfes (and stores in the array Object ) a 
display word Intended to be interpreted in the 
parameter m&d-fe* The arguments mean what they 
seem ta r.ean. (Se-e page hi of FDP-& Manual.} 

B 

Par^m2 uses and increments X as index for the 

array , 

Coordinate points normally used to refer to the 
two d mensionai yidl^et^or are assuL'ed to be 
dotted pairs ■ The horizontal coordinate comes 
first {ft ■ ¥)< ~. 


Point2 {Expr) 
Region Subrs 


(Point2 Axis Mode Light Fen Intensity Position) 
is to point mode as Param2 jg tfe pAramGtet mode. 
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Polyseg fk^pr) 
Poly Grfth 


Fred 


Fred t€a tc (Fe Apr ) 
Region Eubrs 


(Polyseg L) where L is a List of point e which 
is 4 boundary ■ Folyseg returns a Hat of pp juts 
which is a polygonal approximation to the 
boundary (except that the points in the output 
are a factor of 4 times larger than those in 
the input)_ 

A global variable which is intended to reference 
a predicate of a single point r 

(Predicate F) sets Fred to P, 


Ft 


A global variable used as a point ■ 


Ft (Fex^r) 

R^^ie-n $ybt5 

Raster (Feapr) 
Region Subrs 


Reclaim (Fexpr) 
Region Subrs 


(Ft X Y) . Seta Pt_ to (X - Y) fe ' 

(Raster A} Approximately equivalent to? 

(Set-q A (List Den (Sc^n Fred (&cale Lowpt) 
(Scale OppC))))* 

(Reclaim A) resets BPQRtf to just prior to the 
Array A- 


Region (E*prJ (Region P Fred F_ P ) where the P. are points 

Region Subrs 1 

and Fred is a predicate, yields o list L ■ 

(S E I , . . £j) where ^ is the number of 

points, found in the region and each B r is a 
list of points which form one boundary of 
the rag ion » Rj defined: 

i) R Contains F^; II) All points in R Ate 
connected to Fj ; Lit) AU point* in R satisfy 


the pred icate Fred h iv) All point s in R are 
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Region 


F-emhiisb [Ex.pt) 
E-eg ion Subts 

ScaLo (tspr > 
Region Subrs 


Sc an (LX|jr) 
Region Suhr 


Scene 


Sclear (Eexpr) 
Region Subra 

Sets (Expr) 

Gen Stuff 


within Che bounds F^ and P^ considered as 
lowpt and uppt ■ 

(i conflicted set of poiPEs nil o£ which satisfy 
some particular predicate. 

A region is an atom ■which h as on Its property 
list the properties "Neighbors 11 and "Shape 11 . 

Cor responding to "'Neighbors 11 is a List of 
atoms which are neighboring regions of che 
given atom- Corresponding to ’Shape'' i^ g 
£hape name. 

(RewhASh F) wh-esffr P ■ U ■ Y) d removes £ll 

s 

r-e^-atatLC-M £■& that point from haghtab ■ 

[Scale P) where F s (X ■ Y) 1 b a po^nt 
(used for vidisectoif referencing) r Yields 
F 1 = (X/Den ■ Y/Den). 

{Scan F^_ F.,) where F^_ is a predicaCe and 

F. ^re points , Yields a list of joints 
satislying the predica te and within the 
rectangle defined by and as 
An d Uppt respectively- 

A scene Is an ££0*n which has on its property 
List, utidtft 11 regions 1 ' a list of stoma 
corresponding to regions in the scene. 
tSclear). ISet^ Dislist N1L), 

■ 

■ 

(Sets L) were L is ((3 S ) (3 5 ) . , . 

C* S }) For *aeh 1» binds the value of 
the E-exprassiam 5 fo th* atom a . 
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Setq {fcjcpr) 
C*ti Stuff 


Shape (Ejtpr) 

Revlon Subrs 


Sin {Ejtp-r) 
Gb-ci Staff 

Terminate 


Topology (Expr) 
Tofo System 


(Setq ( flj S 2 > S )) 


fc&ch i, binds the valve of the 6-expressIon 

S to the atom a * 
i i 

(Shape Lj fi> where Lj = <(R 1 L U )(R, L > .,, 



Hn» 


L 2 - <& 2 & 2 , , , B n ) 

R. is a tQ|]Ql&av- coded descripGive name of a 
region* L, j is a list oE neighbors of 

is u description of chfc boundary suitable 
far input to Cur^-ft , Shape builds a description 
of this scene suitable for DT and sGorea the 
Region list under (Eval N), which muat be an 
Atom. 


[Sin Xj Returns sin of X. radians. 


k semi-global vat: table assumed by iter ate 
to name an repression whieh is a predicate 
for a terminating eotidAcion. 

(Topolog N) where H is the number of aquares 
In a line- Topolog find a regiona and generates 
names for them- It also notea relationships 
between them- To Regionlist* Topolog binds the 
list of region^. Tc each region* Topolog binds 
the properties: Kucleua* followed by a list P^iut 
found; Neighbors-,. iollowed by 0 Use of neighboring 
regions^ Outerbound, followed by a list of points 5 

Innerbound h followed by a of lista of points 

forming innotr- bounds.. 



M K >- ^ 


LTppt 


Uppt (Feupt) 
Region Subr 

shift ] 

shift J 


A global variable pcsint whose coordinates 

are- used as upper bounds, (See lowpt) a 

1 

i 

(Uppt K Y). Sets L'p-pt to (X * Y), 


GltibS-l variables u^ad to generate ellipses 
and lines. 


T 



